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The authors conducted microtremor measurements at the site of the three-storied pagoda constructed in the middle of 
Edo period (1700’s) and investigated its vibration characteristics. The first natural frequency is estimated about 2Hz and 
the second one is about 4Hz considering soil-structure interaction. The second layer and the first layer of this pagoda 
seem to behave in phase about 4Hz based on the results of phase difference and coherency function. Orbits of 
displacement show the diagonal principal axis in 4Hz that is corresponding to the second natural frequency. The results 
in this paper are expected to help the future plan of the seismic retrofit of this pagoda. 
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࿑ 3 ╙ 2ጀ࡮╙ 1ጀ࡮࿾⋚ߩࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ 
 

વ㆐㑐ᢙ
 ࿑4㨪࿑6ߦߪ╙2ጀޔ╙1ጀޔ߅ࠃ߮࿾⋚ߘࠇߙࠇߩ㑆ߢߩવ㆐㑐ᢙ߆ࠄ᳞߼ߚᝄ᏷ࠬࡍࠢ࠻࡞Ყ߅ࠃ߮ࠦ
ࡅ࡯࡟ࡦࠬ㑐ᢙࠍ␜ߔޕᝄ᏷ࠬࡍࠢ࠻࡞Ყߣ૏⋧Ꮕࠬࡍࠢ࠻࡞ߩ㤥ታ✢ߪ⸃ᨆߒߚ10඙㑆ߔߴߡߩ⚿ᨐࠍ㊀
ߨឬ߈ߒߚ߽ߩߢ޽ࠅޔᝄ᏷ࠬࡍࠢ࠻࡞Ყߩ✛ߩᄥ✢ߪߘࠇࠄߩᐔဋࠍ␜ߔޕ࿑4ߦ␜ߔ╙2ጀ㧛࿾⋚ߩᝄ᏷
ࠬࡍࠢ࠻࡞ᲧߪEWޔNSਔᣇะߣ߽2hzޔ4Hzޔ5.3Hzઃㄭߦ㗼⪺ߦ⴫ࠇߡ޿ࠆޕ1ᰴ࿕᦭๟ᵄᢙߣ⠨߃ࠄࠇࠆ
2HzઃㄭߦߪEWޔNSਔᣇะߣ߽ߦㄭធߒߡ߽߁৻ߟߩࡇ࡯ࠢ߇ሽ࿷ߒߡ߅ࠅޔߨߓࠇᝄേߥߤߩᓇ㗀߇␜
ໂߐࠇࠆޕ৻ᣇޔ૏⋧Ꮕࠬࡍࠢ࠻࡞ߪ1Hzࠃࠅૐ๟ᵄᢙ߹ߢߪ૏⋧Ꮕ߇߶߷࠯ࡠߢ޽ࠅޔႡりߣ࿾⋚ߣ߇৻
૕⊛ߦㆇേߒߡ޿ࠆߎߣ߇ࠊ߆ޕࠦࡅ࡯࡟ࡦࠬ㑐ᢙߪ૏⋧Ꮕߩ᜼േߦኻᔕߒߡ1Hz޽ߚࠅߢૐਅࠍᆎ߼ޔ1ᰴ
࿕᦭๟ᵄᢙ߇2Hzઃㄭߢ޽ࠆߎߣߦኻߒߡޔૐਅߔࠆߩ߇ૐ๟ᵄᢙ஥ߦነߞߡ޿ࠆޕߎࠇߪ࿕᦭๟ᵄᢙઃㄭ
ߢߩᝄ᏷ࠬࡍࠢ࠻࡞Ყߢߩ୯߇ᄢ߈޿ߚ߼ߦ⋡┙ߚߥ޿߇ޔ1Hzઃㄭߩ๟ᵄᢙᏪߢ߽Ⴁりߩ࿾⋚ߦኻߔࠆᝄ
᏷ࠬࡍࠢ࠻࡞Ყߪᢙ୚⒟ᐲߩ୯ࠍ␜ߒߡ߅ࠅޔ૏⋧Ꮕࠍ↢ߓߡ޿ࠆߚ߼ߣ⠨߃ࠄࠇࠆޕ߹ߚޔ૏⋧Ꮕࠬࡍࠢ
࠻࡞ޔࠦࡅ࡯࡟ࡦࠬ㑐ᢙߣ߽ߏߊૐ๟ᵄᢙ஥ߢߪࡁࠗ࠭ߩᓇ㗀߽޽ࠅੂࠇߡ޿ࠆޕ 
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4 
  
䎕䎓䎓
䎔䎘䎓
䎔䎓䎓
䎘䎓
䎓䎤
䏐䏓
䏏䏌䏗䏘
䏇䏈
䎃䏕䏄
䏗䏌䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎨䎺
䎕䎓䎓
䎔䎘䎓
䎔䎓䎓
䎘䎓
䎓䎤
䏐䏓
䏏䏌䏗䏘
䏇䏈
䎃䏕䏄
䏗䏌䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎱䎶
 
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳
䏋䏄
䏖䏈
䎃䏇䏌
䏉䏉䎑䎃
䎋䏇䏈
䏊䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎨䎺
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳
䏋䏄
䏖䏈
䎃䏇䏌
䏉䏉䎑䎃
䎋䏇䏈
䏊䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎱䎶
 
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕䎦
䏒䏋
䏈䏕䏈
䏑䏆
䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎨䎺
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕䎦
䏒䏋
䏈䏕䏈
䏑䏆
䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻࿾⋚䫹䎱䎶
 
࿑ 4 ╙ 2ጀ㧛࿾⋚ߩᝄ᏷ࠬࡍࠢ࠻࡞Ყ࡮૏⋧Ꮕࠬࡍࠢ࠻࡞࡮ࠦࡅ࡯࡟ࡦࠬ㑐ᢙ 
 
 
䎖䎓
䎕䎘
䎕䎓
䎔䎘
䎔䎓
䎘
䎓䎤
䏐䏓
䏏䏌䏗䏘
䏇䏈
䎃䏕䏄
䏗䏌䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎨䎺
䎖䎓
䎕䎘
䎕䎓
䎔䎘
䎔䎓
䎘
䎓䎤
䏐䏓
䏏䏌䏗䏘
䏇䏈
䎃䏕䏄
䏗䏌䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎱䎶
 
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳
䏋䏄
䏖䏈
䎃䏇䏌
䏉䏉䎑䎃
䎋䏇䏈
䏊䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎨䎺
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳
䏋䏄
䏖䏈
䎃䏇䏌
䏉䏉䎑䎃
䎋䏇䏈
䏊䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎱䎶
 
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕䎦
䏒䏋
䏈䏕䏈
䏑䏆
䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎨䎺
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕䎦
䏒䏋
䏈䏕䏈
䏑䏆
䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎕ጀ䯻╙䎔ጀ䫹䎱䎶
 
࿑ 5 ╙ 2ጀ㧛╙ 1ጀߩᝄ᏷ࠬࡍࠢ࠻࡞Ყ࡮૏⋧Ꮕࠬࡍࠢ࠻࡞࡮ࠦࡅ࡯࡟ࡦࠬ㑐ᢙ 
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5 
࿑ 5ߦߪ╙ 2ጀ㧛╙ 1ጀߩᝄ᏷ࠬࡍࠢ࠻࡞Ყ߅ࠃ߮ࠦࡅ࡯࡟ࡦࠬ㑐ᢙࠍ␜ߔޕ࿑ 4ߩ╙ 2ጀ㧛࿾⋚ߩવ㆐
㑐ᢙ߇࿾⋚ߣߩ⋧੕૞↪ࠍ฽߼ߚႡりߩᝄേ․ᕈࠍ⴫ߔߩߦኻߒߡޔႡりߦߟ޿ߡ╙ 1ጀᐥ㕙߆ࠄ਄ߩㇱಽ
ߩᝄേ․ᕈࠍขࠅ಴ߘ߁ߣߒߚ߽ߩߢ޽ࠆޕEW ᣇะߢߪᝄ᏷ࠬࡍࠢ࠻࡞Ყ߆ࠄផቯߐࠇࠆ 1 ᰴ࿕᦭๟ᵄᢙ
ߪ 2Hzઃㄭߦ⷗ࠄࠇࠆ߇ޔႡり㧛࿾⋚ߩ⚿ᨐߣᲧセߔࠆߣޔ߿߿㜞๟ᵄᢙ஥ߦነߞߡ߅ࠅޔ࿾⋚ߣᑪ‛ߩ⋧
੕૞↪ߩ৻⥸⊛ߥ௑ะߣ৻⥌ߔࠆޕ߹ߚޔ1Hzઃㄭߦ߽ዊߐߥࡇ࡯ࠢ߇⷗ࠄࠇࠆ߶߆ޔ2Hz߆ࠄ 3Hzߩ㑆ߦ
߽߁৻ߟߩࡇ࡯ࠢ߇⏕⹺ߐࠇࠆޕNS ᣇะߢߪ 1 ᰴ࿕᦭๟ᵄᢙߪ࿑ 4 ߩ⚿ᨐߣ߶߷ห᭽ߩ૏⟎ߦ⷗ࠄࠇࠆޕ
EWޔNSਔᣇะߣ߽ޔ࿑ 4ߢ⷗ࠄࠇߚ 4Hzߩ᣿⍎ߥࡇ࡯ࠢߪ⷗ࠄࠇߕޔ5.3Hzߩࡇ࡯ࠢߪ EWᣇะߢߪଐὼ
⏕⹺ߢ߈ࠆ߇ޔNS ᣇะߢߪ⷗ࠄࠇߥߊߥࠆޕ࿑㧠ߩ⚿ᨐߣᲧセߔࠆߣޔ2Hz ࠃࠅૐ޿๟ᵄᢙᏪߢߩჇ᏷․
ᕈ߇㗼⪺ߦ⷗ࠄࠇࠆࠃ߁ߦߥࠆޕ࿑ 3ߩࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ߩ⚿ᨐߦ߽␜ߒߚࠃ߁ߦޔႡりߪ╙ 2ጀޔ╙ 1
ጀߣ߽ 2Hzઃㄭߦࡇ࡯ࠢ߇⷗ࠄࠇࠆޕߎߩߚ߼ޔႡり╙ 2ጀ㧛╙ 1ጀߩᝄ᏷ࠬࡍࠢ࠻࡞Ყߪ╙ 2ጀ㧛࿾⋚ߩ
ࠬࡍࠢ࠻࡞ᲧߦᲧߴߡࡇ࡯ࠢߩ୯߇ዊߐߊߥࠆߚ߼ޔ2Hzએਅߩࡇ࡯ࠢ߇⋧ኻ⊛ߦ⋡┙ߟࠃ߁ߦߥࠆޕ 
 ૏⋧Ꮕࠬࡍࠢ࠻࡞߅ࠃ߮ࠦࡅ࡯࡟ࡦࠬ㑐ᢙߩ᜼േߪⶄ㔀ߢ޽ࠆޕEWޔNS ਔᣇะߣ߽ࠦࡅ࡯࡟ࡦࠬ㑐ᢙߩ
2Hz ᒝߦ⪭ߜㄟߺ߇⷗ࠄࠇޔߎࠇߪ࿕᦭๟ᵄᢙઃㄭߩࠦࡅ࡯࡟ࡦࠬߩ᜼േߣߒߡᅷᒰߥ߽ߩߣᕁࠊࠇࠆޕૐ
๟ᵄᢙ஥ߩ 0.5Hzઃㄭ߆ࠄ 1Hz೨ᓟߦ߆ߌߡ߽ࠦࡅ࡯࡟ࡦࠬߩ⪭ߜㄟߺ߇⷗ࠄࠇޔᝄ᏷ࠬࡍࠢ࠻࡞Ყߩ 1Hz
ઃㄭߦዊߐߥࡇ࡯ࠢ߇޽ࠆߎߣߣኻᔕߒߡ޿ࠆޕ4Hz ઃㄭߪ૏⋧Ꮕ߇߶߷࠯ࡠߢޔࠦࡅ࡯࡟ࡦࠬ㑐ᢙ߽㜞޿
୯ࠍ␜ߒߡ߅ࠅޔߎߩ๟ᵄᢙᏪߢߪႡりߪ৻૕⊛ߦ᜼േߒߡ޿ࠆ߽ߩߣᕁࠊࠇࠆޕ 
 
䎖䎓
䎕䎘
䎕䎓
䎔䎘
䎔䎓
䎘䎤䏐
䏓䏏䏌
䏗䏘䏇
䏈䎃䏕
䏄䏗䏌
䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎨䎺
䎖䎓
䎕䎘
䎕䎓
䎔䎘
䎔䎓
䎘䎤䏐
䏓䏏䏌
䏗䏘䏇
䏈䎃䏕
䏄䏗䏌
䏒
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎱䎶
 
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳䏋
䏄䏖
䏈䎃䏇
䏌䏉䏉䎑
䎃䎋䏇
䏈䏊
䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎨䎺
䎔䎛䎓
䎔䎕䎓
䎙䎓
䎓
䎐䎙䎓
䎐䎔䎕䎓
䎐䎔䎛䎓䎳
䏋䏄
䏖䏈
䎃䏇䏌
䏉䏉䎑䎃
䎋䏇䏈
䏊䎑䎌
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎱䎶
 
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕
䎓䎑䎓
䎦䏒
䏋䏈
䏕䏈䏑
䏆䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎨䎺
䎔䎑䎓
䎓䎑䎛
䎓䎑䎙
䎓䎑䎗
䎓䎑䎕
䎓䎑䎓
䎦䏒
䏋䏈
䏕䏈䏑
䏆䏜
䎔䎓䎜䎛䎚䎙䎘䎗䎖䎕䎔䎓
䎩䏕䏈䏔䏘䏈䏑䏆䏜䎃䎋䎫䏝䎌
╙䎔ጀ䯻࿾⋚䫹䎱䎶
 
࿑ 6 ╙ 1ጀ㧛࿾⋚ߩᝄ᏷ࠬࡍࠢ࠻࡞Ყ࡮૏⋧Ꮕࠬࡍࠢ࠻࡞࡮ࠦࡅ࡯࡟ࡦࠬ㑐ᢙ 
 
 ࿑ 4ޔ࿑ 5ߩ⚿ᨐࠃࠅޔႡり╙ 2ጀߩ᜼േࠍ⺰ߓࠆߩߦޔ࿾⋚ߣႡり╙ 1ጀߣߢߤߜࠄࠍၮḰߦߔࠆ߆ߢ
௑ะ߇㆑߁ߎߣ߇੍ᗐߐࠇࠆޕߘߎߢޔႡり╙ 1ጀ㧛࿾⋚ߦߟ޿ߡห᭽ߩ⸃ᨆࠍⴕߞߚ⚿ᨐࠍ࿑ 6ߦ␜ߔޕ
࿑ 4ߩ╙ 2ጀ㧛࿾⋚ߩ⚿ᨐߣห᭽ߩ௑ะࠍ␜ߒߡ߅ࠅޔ2Hzઃㄭߦ 1ᰴ࿕᦭๟ᵄᢙߣᕁࠊࠇࠆࡇ࡯ࠢ߇޽ࠆ
߶߆ޔ4Hzޔ5Hz ᒝޔߐࠄߦ㜞๟ᵄᢙᏪߦ߽ࡇ࡯ࠢ߇⷗ࠄࠇࠆޕ૏⋧Ꮕࠬࡍࠢ࠻࡞ޔࠦࡅ࡯࡟ࡦࠬ㑐ᢙߩ⚿
ᨐ߆ࠄߪ 1Hzઃㄭ߹ߢߪ૏⋧Ꮕ࠯ࡠߢޔࠦࡅ࡯࡟ࡦ߽ࠬ㜞ߊޔ߶߷৻૕⊛ߥ᜼േࠍ␜ߒߡ޿ࠆ߇ޔߘࠇએ㒠
ߩ㜞๟ᵄᢙᏪߢߪੂࠇߡ޿ࠆޕ╙ 2 ጀ㧛࿾⋚ߦᲧߴࠆߣߘࠇ߶ߤᄢ߈ߥ୯ߢߪߥ޿߇ޔ1Hz ઃㄭߢ߽ᝄ᏷ࠬ
ࡍࠢ࠻࡞Ყߩ୯ߪᢙ୚⒟ᐲ޽ࠆߎߣࠍ⏕⹺ߒߡ߅ࠅޔߘߩߚ߼૏⋧Ꮕࠬࡍࠢ࠻࡞ߣࠦࡅ࡯࡟ࡦࠬ㑐ᢙߩੂࠇ
߇ 1Hzઃㄭ߆ࠄ↢ߓߡ޿ࠆߣᕁࠊࠇࠆޕ 
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㧠㧚ᄌ૏゠〔ߦ㑐ߔࠆ⠨ኤ
  
 ࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ߣવ㆐㑐ᢙߩ⚿ᨐߦၮߠ߈ޔႡりߩ1ᰴ࿕᦭๟ᵄᢙߦኻᔕߔࠆ1.5-2.5HzߣႡり╙2ጀޔ
╙1ጀߩࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ߦ⷗ࠄࠇࠆ2⇟⋡ߩࡇ࡯ࠢߦኻᔕߔࠆ3.5-4.5Hzߩ2ߟߩ๟ᵄᢙᏪߦኻߒߡᄌ૏ᵄ
ᒻࠍ᳞߼ߚޕᄌ૏ࠍ᳞߼ࠆߦ޽ߚߞߡߪኻ⽎ߣߔࠆ๟ᵄᢙᏪߦኻߒߡਔ┵ߦcosဳߩ࠹࡯ࡄࠍᜬߟࡃࡦ࠼ࡄ
ࠬࡈࠖ࡞࠲ࠍㅦᐲᵄᒻߩࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ߦㆡ↪ߒޔFFTࠍ↪޿ߡᢙ୯Ⓧಽࠍⴕߞߚޕ࿑7ޔ࿑8ߦߪ࿾⋚
ߣ╙2ጀߦㅦᐲ⸘ࠍ⸳⟎ߒߡ᷹ⷰߒߚ㓙ߩᄌ૏゠〔ࠍޔ࿑9ޔ࿑10ߦߪ╙1ጀߣ╙2ጀߢ᷹ⷰߒߚ㓙ߩᄌ૏゠〔
ࠍޔ࿑11ޔ࿑12ߦߪ࿾⋚ߣ╙1ጀߢ᷹ⷰߒߚ㓙ߩᄌ૏゠〔ࠍߘࠇߙࠇ␜ߔޕ 
࿑7ߦ␜ߔࠃ߁ߦ1ᰴ࿕᦭๟ᵄᢙઃㄭ㧔1.5-2.5Hz㧕ߩᄌ૏゠〔ߪ࿾⋚ޔ╙2ጀߣ߽౞ᒻߦㄭ޿ᒻ⁁ࠍ␜ߒߡ޿
ࠆߩߦኻߒޔ࿑8ߦ⷗ࠄࠇࠆࠃ߁ߦޔ࿾⋚ߦኻߔࠆႡりߩ2ᰴ࿕᦭๟ᵄᢙߦኻᔕߔࠆ๟ᵄᢙᏪ㧔3.5-4.5Hz㧕ߢ
ߪ╙2ጀߩᄌ૏゠〔ߪᢳ߼ߦਥゲࠍᜬߟࠃ߁ߥ௑ะ߇⷗ߡขࠇࠆޕߎࠇߪጊㄝ࡮㊄੗߇੖㊀ႡߩᏱᤨᓸേⷰ
᷹߆ࠄᜰ៰ߒߡࠆ௑ะߦㄭ޿4)ޕ 
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䎐䎛䏛䎔䎓䎐䎔䎓 䎐䎗 䎓 䎗 䎛
䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
࿾⋚
 
䎐䎖䏛䎔䎓䎐䎛
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䎐䎖䏛䎔䎓䎐䎛 䎐䎕 䎐䎔 䎓 䎔 䎕 䎖
䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
╙䎕ጀ
 
࿑7 ࿾⋚ߣ╙2ጀߩᄌ૏゠〔㧔1.5-2.5Hz㧕 
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䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
࿾⋚
 
䎐䎛䏛䎔䎓䎐䎜
䎐䎗
䎓
䎗
䎛
䎱䎶
䎃䎧
䏌䏖䏓
䏏䏄䏆
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䏈䏑
䏗䎃䎋
䏆䏐
䎌
䎐䎛䏛䎔䎓䎐䎜 䎐䎗 䎓 䎗 䎛
䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
╙䎕ጀ
 
࿑8 ࿾⋚ߣ╙2ጀߩᄌ૏゠〔㧔3.5-4.5Hz㧕 
 
࿑9ޔ࿑10ߩ╙1ጀߣ╙2ጀߢ᷹ⷰߒߚ㓙ߩᄌ૏゠〔߆ࠄߪޔ1.5-2.5Hzߢߪ߿߿NSᣇะߦ❑㐳ߩᒻ⁁ࠍ␜ߒ
ߡ޿ࠆ߇ޔ3.5-4.5Hzߢߪᢳ߼ߦਥゲࠍᜬߟࠃ߁ߥᒻ⁁ࠍ␜ߒߡ޿ࠆޕ․ߦߎߩ᷹ⷰߢᓧࠄࠇߚ⚿ᨐߢߪޔ
3.5-4.5Hzߩᄌ૏゠〔ߪᢳ߼ߦਥゲࠍᜬߟᬦ౞⁁ߩᒻ⁁ࠍ␜ߒߥ߇ࠄਥゲ߇࿁ォߔࠆࠃ߁ߥ᜼േࠍ␜ߒߡ޿ࠆޕ
ߎߩ๟ᵄᢙᏪ㧔3.5-4.5Hz㧕ߢ╙1ጀߣ╙2ጀߩᄌ૏゠〔߇߶߷ห৻ߢ޽ࠆߎߣߪવ㆐㑐ᢙߩ⚿ᨐߢޔ૏⋧Ꮕ߇
࠯ࡠߢ޽ߞߚߎߣ߿ࠦࡅ࡯࡟ࡦࠬ߇㜞޿୯ࠍ␜ߒߚߎߣߣኻᔕߒߡ޿ࠆޕ 
 ࿑11ޔ࿑12ߩ࿾⋚ߣ╙1ጀߩ᷹ⷰ߆ࠄ߽ห᭽ߦޔ3.5-4.5Hzߩ╙1ጀߩᄌ૏゠〔߇ޔ․ߦᝄ᏷ߩᄢ߈޿ߣߎࠈ
ߢᢳ߼ߦਥゲࠍᜬߟࠃ߁ߥ᜼േࠍ␜ߒߡ޿ࠆߎߣ߇․ᓽ⊛ߢ޽ࠆޕ 
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╙䎔ጀ
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╙䎕ጀ
 
࿑9 ╙1ጀߣ╙2ጀߩᄌ૏゠〔㧔1.5-2.5Hz㧕 
䎐䎛䏛䎔䎓䎐䎜
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╙䎔ጀ
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╙䎕ጀ
 
࿑10 ╙1ጀߣ╙2ጀߩᄌ૏゠〔㧔3.5-4.5Hz㧕 
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䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
࿾⋚
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╙䎔ጀ
 
࿑11 ࿾⋚ߣ╙1ጀߩᄌ૏゠〔㧔1.5-2.5Hz㧕 
䎐䎗䏛䎔䎓䎐䎔䎓
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䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
࿾⋚
䎐䎙䏛䎔䎓䎐䎜
䎐䎖
䎓
䎖
䎙
䎱䎶
䎃䎧
䏌䏖䏓
䏏䏄䏆
䏈䏐
䏈䏑
䏗䎃䎋
䏆䏐
䎌
䎐䎙䏛䎔䎓䎐䎜 䎐䎖 䎓 䎖 䎙
䎨䎺䎃䎧䏌䏖䏓䏏䏄䏆䏈䏐䏈䏑䏗䎃䎋䏆䏐䎌
╙䎔ጀ
 
࿑12 ࿾⋚ߣ╙1ጀߩᄌ૏゠〔㧔3.5-4.5Hz㧕 
 
㧡㧚⚿⺰
 
 ᳯᚭᤨઍਛᦼߦᑪ┙ߐࠇߚ㜞⬿ኹਃ㊀Ⴁߦ߅޿ߡታᣉߒߚᏱᤨᓸേ᷹ⷰ⸥㍳ߦߟ޿ߡಽᨆߒߚޕᓧࠄࠇߚ
⚿ᨐࠍ߹ߣ߼ࠆߣએਅߩㅢࠅߢ޽ࠆޕ 
 
1㧕 ࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ߪ╙1ጀޔ╙2ጀߣ߽2Hzޔ4Hzޔ5.3Hzߦ᣿⍎ߥࡇ࡯ࠢࠍᜬߟޕ2Hzઃㄭߩࡇ࡯ࠢߦ
ߪㄭធߒߡ߽߁৻ߟߩࡇ࡯ࠢ߇⷗ࠄࠇޔߨߓࠇᝄേߥߤߩᓇ㗀߇␜ໂߐࠇࠆޕ࿾⋚ߩࡇ࡯ࠢߪ0.5Hzઃ
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ㄭߦ᣿⍎ߦ⃻ࠇࠆ߇ޔ⣂േߩᓇ㗀ߥߤߩน⢻ᕈ߽⠨߃ࠄࠇࠆޕ 
2㧕 ࡈ࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყߩ⚿ᨐ߆ࠄޔ2Hzߩࡇ࡯ࠢߪႡりߩ1ᰴ࿕᦭๟ᵄᢙߣ⠨߃ࠄࠇࠆޕᣢᓔߩ⎇ⓥ
ߢᜰ៰ߐࠇߡ޿ࠆ੖㊀Ⴁߩ࿕᦭๟ᵄᢙߦᲧߴࠆߣޔ੹࿁ߩ᷹ⷰߢᓧࠄࠇߚਃ㊀Ⴁߩ࿕᦭๟ᵄᢙߪ߿߿㜞
߼ߩ୯ߣߥߞߚޕ4Hzߩࡇ࡯ࠢߪ࿾⋚ߦኻߔࠆႡりߩ2ᰴ࿕᦭๟ᵄᢙߣ⠨߃ࠆߎߣߪߢ߈ࠆ߇ޔ╙1ጀߣ
╙2ጀߣߢߩ᷹ⷰ⚿ᨐ߆ࠄߪ4Hzઃㄭߢߪ╙2ጀߣ╙1ጀߪ߶߷ห৻ߩ᜼േࠍ␜ߒߡ޿ࠆߎߣ߇ࠊ߆ࠆޕߎ
ߩ௑ะߪ૏⋧Ꮕࠬࡍࠢ࠻࡞߿ࠦࡅ࡯࡟ࡦࠬ㑐ᢙߩ⚿ᨐ߆ࠄ߽᣿ࠄ߆ߢ޽ߞߚޕ 
3㧕 ᄌ૏゠〔ߩᬌ⸛߆ࠄޔ1ᰴ࿕᦭๟ᵄᢙઃㄭ㧔1.5-2.5Hz㧕ߢߪ࿾⋚ޔႡりߣ߽౞ᒻߦㄭ޿ᒻ⁁ߩ᜼േࠍ␜
ߔ߇ޔ࿾⋚ߦኻߔࠆႡりߩ2ᰴ࿕᦭๟ᵄᢙ㧔3.5-4.5Hz㧕ߦኻᔕߔࠆ߿߿㜞޿๟ᵄᢙᏪߢߪႡりߪᢳ߼ߦ
ਥゲࠍᜬߟࠃ߁ߥᒻ⁁ࠍ␜ߒߡ޿ߚޕ 
 
 ᧄ⺰ߢᓧࠄࠇߚ⚿ᨐ߇ޔၮ␆⾗ᢱߣߒߡ዁᧪⊛ߦᡷୃ⸘↹ߥߤߩ৻ഥߦߥࠇ߫ᐘ޿ߢ޽ࠆޕ 
 
⻢ㄉ㧦ᧄ⺞ᩏ⎇ⓥߪ⑼ቇ⎇ⓥ⾌⵬ഥ㊄(ၮ⋚⎇ⓥ(B)ޔ⺖㗴⇟ภ20360284 ⎇ⓥઍ⴫⠪㧦᳗੗ᐽ㓶)ߦࠃࠆᚑᨐ
ߩ৻ㇱߢߔޕ⺞ᩏ࡮᷹ⷰࠍⴕ߁ߦ޽ߚࠅᔟߊߏදജ޿ߚߛ޿ߚޔ㜞⬿ኹ૑⡯࡮ᧁ᧛ᾖౖ᳁ޔ᧻ᧄ␠ኹᑪ▽⎇
ⓥ⥢࡮᧻ᧄᐾེ᳁ޔ޿ࠊ߈Ꮢᢎ⢒ᆔຬળ࡮ቝ૒⟤ජᕺ᳁ߦᔃࠃࠅᗵ⻢޿ߚߒ߹ߔޕ 
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